Binnosini
II erany BeceykpaiHCbKOI YYHIBCBKOI OJIIMITIAAN 3 MATEMATUKH
2023-2024 n.p.
6 kaac
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. . . 2 183 _
2. Bara Camka micis HOBOPIYHUX CBAT 30UIBIIMIACS Ha a : H =3 KT, a Bara

Oumneci micns CBAT 3MEHIIUJIACS Ha % 1000 = 0,5 kr. Otrxe, iXHS cymapHa Bara
301apIMIacd Ha 2,5 K.

Bianosinb: 30iabmmiacd Ha 2,5 Kr.

3. Cropona kBagpara ABCD nopiBnioe 400 miiMeTpiB, a CTOpOHA KBajpara

K, nopientoe 140 mimimeTpiB. Toxai cropoHa kBaapara K, ctaHOBUTH 260 MUTIMETPIB.
Kpim toro, MB = AB — AM = 260 mwm.
M B

[loznaunmo BepmmHu ¢irypu F (puc. 1) uepes A P|
L

MBCNLP.

Toni nepumetp ¢irypu F
PF=(MP + LN)+ BC+ (PL+ NC)+ MB=2BC +2MB =
=2-400 + 2 - 260 = 1320 mm.

Bignosian: 1320 mwM.

4. ITonuBUMOCH, CKIJIBKH MIT oJiepkaTu MaJtok,
SAKOM IIyKepOK OyJI0 sIK 3aBroJHO 0araTo: D N C

1,1+3=4,1+3+5=9,1+3+5+7=16,1+3+5+7+9=25, Puc. 1
1+3+5+7+9+11=36, 1+3+5+7+9+11+13=49,
1+3+5+7+9+11+13+15=64, 1+3+5+7+9+11+13+15+17 =81,
1+3+5+7+9+11+13+15+17+19=100.
Takum ymHOM, Mamok 3a0paB OCTaHHIO LYKEpKYy, npu LboMy Kapicony
nicranocs 2+4+...+20=110 mykepok. Tomy pazom ix Oymo 211.
Bignosinb: 211.
5. SIkuio B34TH 2 TUpl, TO YChOIO MOXHA 3BAXKUTHU LIOHANOUIbIIE 4 PI3HUX 32
Baroro nepymuu (2@ >b): a, b, a+b, a—b.

A 3 TUp IUIKOM BUCTAYMTh: Xakl BOHU OymyTh 1, 3, 9.

Toxai MOXKEMO 3BOKUTH TaKl MEPIUHU:
1,2=3-1,3,4=3+1,5=9-3-1,6=9-3, 7=9-3+1,8=9-1, 9, 10=9+1,
11=9+3-1,12=9+3, 13=9+3+1.

Binnosinb: 3.



Binnosini
II etany BeceykpaiHCbKOI YYHIBCHKOI OJIIMITIAAN 3 MATEMATHKH
2023-2024 u.p.
7 KJIac
1. (x —2023)(x — 2024)(x — 2025) = (x — 2024)(x — 2025)(x — 2026).
(x —2023)(x — 2024)(x — 2025) — (x — 2024)(x — 2025)(x — 2026)=0.
(x —2024)(x — 2025) ((x — 2023) — (x — 2026))=0.
((x —2024)(x — 2025)) (x — 2023 — x + 2026))=0.
((x —2024)(x — 2025)) 3=0.
X —2024=0 a6o X — 2025=0.
X = 2024 abo x =2025.
BinnosBiab: X = 2024 a6o x =2025.
2. Hexait xnomuukiB 0ysino 4X, Toai AiBuat — 3X.

HaropoKeHUMH BUSBHIINCE % AX = % X XJIOIYHKIB Ta % -3X = % X IiBYAT.
Takum unHOM £ X+3 X =31 abo 3% x =31.

3Biacu X =20, ToMy ychoro aiTel Opanu y4acTb B omimmian /X =140.
Bignosias: 140. j

3. [lo3naunmo Beprimuu ¢irypu F (puc. 1). A_J B

Cropona kBaapara ABCD nopisaroe 4000 MM, a cTopoHa
kBaapara K; — 140 mm.

Oxpim toro, BL = BC — LC = 3900 mm,

aJB=AB — AJ = 3860 MM. G L

3naitnemo nepumetp irypu F:
PF=(I+HG)+BL+(IH+GL)+]B=2BL+2JB = D E C

=2-3900 + 2 - 3860 = 15 520 mm.

Bignosian: 15 520 mwm.

4. £BOC + «BOA = 180°190° = EOB + «BOK = %LAOB + £BOK. Tomy

Puc. 1

%ABOC +%LBOA =%4AOB + ¢/BOK, 3Binxu %ABOC = /BOK, a omke OK ¢

Oicektpucoro kyra BOC.
5. SIkmro B34TH 2 THPI, TO YChOIO MOYXHA 3BAKUTU MIOHANOUIBIIE 4 pI3HUX 3a
Baroro nepauau(a>b): a, b, a+b, a-b. A 3 rup winkom BUCTauuTh: Xali BOHH

oynyTts 1, 3, 9. Toai MokeMO 3BOKHUTH TaKi MEPIUHU:

1, 2=3-1, 3, 4=3+1, 5=9-3-1, 6=9-3, 7=9-3+1, 8=9-1, 9,
10=9+1,11=9+3-1,12=9+3,13=9+3+1.

Bignosians: 3.

6. MetoaoMm BiJl CyIPOTUBHOTO, MPUITYCTUMO, 1110 3aTIOBHEHHS YUCIaMH ICHYE.
Tonai mopaxyemMo cymMy 4HcCell y KO)KHOMY pSAAKY — KoxHe 3 ux 2023 uucia HenapHe,
a ToMy cyma 1ux 2023 yucen, sika JOpiBHIOE CyMi Beix uucen tabmuii 2023%2023, €
HEMapHOI0. AHAJIOTIYHO MOPAXyeEMO CyMy YHCENl Y KO)KHOMY CTOBITYMKY — KOXKHE 3
nux 2023 yucna napHe, a oMy cyma nuux 2023 4ducen, sika JOPIBHIOE CyMi YCIX YHCell
tabmuii 2023%2023, € napuoro. ToOTO cyma ycix yucen y TaOJuIll OJJHOYACHO Ma€
OyTH TIapHUM 4YHUCJIOM 1 HemapHuM uucioM. OpepikaHa CYINEepeyHICTh 3aBEpIIyE
JIOBEICHHS.

BignoBiab: Hi.



Binnosini
II etany BeceykpaiHCbKOI YYHIBCHKOI OJIIMITIAAN 3 MATEMATHKH
2023-2024 u.p.
8 kiac
1. TlozHaunmo A = 2023%% . 2(22%% . B = 2023222 . (22295 PO3IIISTHEMO

Bi/(HOIITEHHST §=20232023 - 20227°%%/2023%%% - 2022°°%= —2852 >1

Otxe, A > B.
BinnoBiab: nepiie yucio Oible.
2. Hexaii 3aranpHa Bara yiaoBy M , maca Ouibmux Tppox —m, =0,35M .

Toxi Maca MEHIIMX TPHOX JOPIBHIOE M, = % -0,66M =0,25M .
TakuMm unHOM — ciM’1 ficTanacs puda Baroro m; =0,4M .

Otxe, pub ciM’s 3’i51a He MeHIIIE 4-X.
bo He sixu 3 3 nux pub He NOBUHHI Bakuty Onbiie M, =0,35M .

Sxmo cim’4 3’ina 5 pu0, TO cepenHs Bara 0’% =0,08M , a cepenus Bara puo,

0,25M ) o
3 :'1\"—2 >0,08M , mo HemoxauBo. TUM Tmaye mpu OLIBIIIN

KubkocTi pub. ToMy cim’s 3’ina 4 puOunu, a 3aranom A coiiimas 10 puOuH.

Bignogins: 10.

3. Po3rnsiHeMo naHy piBHICTb 32 MOZYJIEM 3.

[TpaBa yactuna 2023k=1(mod 3).

Cepen TpbOX MOCHIOBHUX HATYpaJIbHUX yucen n, n+l, n+2, ogue ginuthbes Ha
3, ogHe Aae octady | mpu nUIeHHI Ha 3, 1 OHE Aa€ ocTauy 2.

k110 x JUIMThes Ha 3, TO X* TEX AUIMTHCS, AKIIO X Aa€ ocTady 1, TO X* TaKOXK
Jae octauy 1, a K110 x gae octady 2, To X* nae octauy 1 um 2.

Omxe, nn+(n+1)"+(n+2)"*? qae ocrady 2 uu 0 3a MogyIeM 3.

OpnepkaHa CyNepeyHICTh  3aBEPIIyE
JIOBEICHHS.

4. Tloznaunmo Ha Bizpisky AC TOUKy

o 3’1B KIT JIOPIBHIOE

F, mo 3amoBosbHsie ymoBy AF =AE=CD.
Tonmi AAFB=ACDB 3a kxyromM Ta aBoMa
MIPWICTIIMMH CTOPOHAMH.

[IpoBenemo npomins BA, Ha sxomy
Bigkiaaemo Biapizok AG = BA (puc. 1).

Tomi ABAF =AGAE 3a piBHUMH
BEPTUKAIILHUMHU KyTaMU Ta MPUIETIUMU

CTOPOHAMH.
Tomy GE =BF =BD. 5
3 omepXKaHMX PiBHOCTEH TPUKYTHWKIB | ,

MaeEMo:
Psoc = BE+BD+DE =BE+EG+EA+AD >/
>BG+DC+AD=BA+BC+AC=P,...

Puc. 1



5. JloBenemo, 110 mepiuuii 3aBXKAM BUTPAE 3aBASKH TaKid CTpaTerii: KOKHUM
CBOIM XOJIOM BIH XOAHTH JI0 KIHIIS Ti€l BEpTUKAIIl, 1€ CTOITh (imika, 6e3 mopyuieHb
MpaBWi, TOOTO HE TEpPEeTHHAIOYW Ti MOJiA, Ha sAKuX ¢imka Bxke nodOysana. Lle BiH
poOUTh KOXHOTrO Xoay. Toai Ipyruil TpaBellb BXXE€ HE 3MOXKE MEPETHYTU Ty
BEpTHUKaJb, JI¢ (ilika BXe MolyBaja, OCKIIbKH IEpUIui TpaBelb TaK OM MOBHUTH
CBOIM XOJIOM BUKJIIOYA€ 110 BEepPTUKAIb 3 Ipu. Jpyruii rpaBenpb Moxke 3poOUTH
oHaio1IbIIe 7 X0M1B (YChOTO 8 BEepTHKAJICH, ajie JIiBa 3 HUX BUKIIOYAETHCS 3 TPH
BiJIpa3y IMiclid XOAYy MepuIoro). Aje CBOIMH XOJlaMHU JApPYTUid TpaBellb MOXKeE
3MEHIITUTH KIJIBKICTh BUIBHUX KJIITHH HAa BEPTHUKaJIl MaKCUMyM Ha 1, TOMy Ha CBOEMY
JIpyroMy XOJl MepIIuid Mae BEpPTUKallb, HAa SKI 7 BUIBHUX KIITHH. | 110 mepeBary
MIpUHANMHI B OJIHY KIITHHY (OJWH XiJT) BIH 3MOXe 30€perTH 0 KIHIIS TPH.

Binnosinb: nepemarae nepiumii rpaBellb.

6. 3a yMOBOIO YOpHa KIITHHA HE MAa€ CYMDKHOI CTOpPOHHU OiJble, HIX 13
OJIHIEIO0 YEPBOHOIO KIITHHOIO. Tomy, Ko 3adapOyeMO YOpHUM SIKYCh KIIITUHY, SKa
MEXy€ 3 IHIIUMHU 3 YCIX CTOpPiH, TO Il CYCITHI HE MOXYTh yci OyTH YE€pBOHHUMHU,
TITBKM SIKaCh OJHA 3 HMX. lle 3MeHIIye KITbKICTh YEPBOHUX, TOMY MaKCHUMallbHa
KUIBKICTh YEPBOHMX KJIITHH MOXK€ OyTH TIIBKH TOJi, KOJIM YOpHUM 3adapOyemo
KpaiHi KIITHUHH.

3adapObyemo kyTtoBYy YopHuM. [lopsa 3 HEw JIBl CYCi/HI, TUIBKHM OJHA 3 HHUX
Moke OyTu uepBoHOI0.ToMy mopsa e oAHy 3adapOyeMo YOpHUM. 3HOBY 3 HEIO
MOPS TUTBKU OJ{HA MOXKe OYTH Y€pBOHOI0, TOMY CYCiHIO (hapOyeMO YOPHHUM 1 T.J.

Takum ynHOM MU 3adapOyeMO HIDKHIN PSIOK YOPHHMM, a YCI IHIII KIITHHH
yepBoHMM. Haiibiibla KUIBKICTh KIIITHH, IKI MOXXYTh OyTH 3adapOoBaH1 YEpBOHUM
nopiBHioe 16-4=12.

Bignosian:12.



Binnosini
II etany BeceykpaiHCbKOI YYHIBCHKOI OJIIMITIAAN 3 MATEMATHKH
2023-2024 u.p.
9 kaac
1. ITo3Haunmo yepe3 x = 2023-2025, Toai X +1= 20247,
[lepire uncno qopiBHIOE
2024% —2024% +1=(x+1)* —(x+1) +1=x* +x+1.
Jlpyre 4ncio JopiBHIOE
(2023-2025)% + 202320251 = x* + x—1.
BignoBiaeb: OUILIINM € unciio 2024 —2024% +1.
2. Hexaii A, b, B, I', ]I — rutomi AUTSTHOK KOXHOTO Opata BiamoBiaHO. Tol 3a
1 1 1 1 1
YMOBOIO, BA_EB_E B—g F—%I[ (*).
[To3mauumo, A=x, 3maiaemo b=1,5x, B=2x, I'=2,5x, 1=3x.
Otxe, cnuibHa MIoma ix auistHok Oyna 10 x, 30inbImmiIacs Ha %x=0,lx y

KOKHOT0, ToOTO Ha 0,5 X cymapHoO.

. . . 0,5x
3arajibHa IUIOIA 3€MEIbHOT JUISTHKU OpaTiB 361JILHJI/IJ1ac;IT-1OO %=5%
X

Bignmosiab: Ha 5%
3. IIpoBenemo Biapizok MN,
tomi Z/NKB =ZKMN = f.
I[Tozmaunmo LAMK =X,
ZKNB =y (puc. 1).
Ockuiekn ZAMN + ZNBA =180°,
To X+ £ +180°— -y =180°,
3BIJIKA OCTaTOYHO M MaeMo, 1o X =Y.

Puc. 1

4. JloBeaemo, 110 MEPIIMKA 3aBXKIM BUTPAE 3aBISKH TaKiil CTpaTerii: KOXXHUM
CBOIM XOJIOM BIH XOJUTb JI0 KIHLA Ti€i BEpTHUKAN, Ie CTOITh (ilIKa, 0€3 MopyuIeHb
npaBui, TOOTO HE MEPETUHAIOYM T1 MOJIA, Ha gKkuX (¢imka Bxe noOysana. Lle BiH
pOOUTBH KOKHOTO X0y .

Toni apyruii rpaBelb BXKe HE 3MOXKE MEPETHYTH Ty BEPTUKAIb, A€ (illika Bxke
noOyBajna, OCKUIbKM MEepIIMi TpaBellb TaK OM MOBUTH CBOIM XOJIOM BHUKIIIOYAE IO
BEPTHUKAJIb 3 TPH.

Hpyruii rpaBers Moke 3poOHuTH IOHANHOUIBIINE 7 XOAIB (YChOTO 8 BEpTUKAJEH,
MPUYOMY JIiBa 3 HUX BUKJIIOYAETHCS 3 TPH BiApasy MICIS X0y MEPIIOro).

CBoiMu XOofaMu JPYTUil TpaBelb MOXKE 3MEHIIUTH KUTbKICTh BUIBHUX KIIITHH
Ha BEpTHKall MakCUMyM Ha 1, TOMy Ha CBOEMY JApPYyroMy XoJl MEpIIMiA Mae
BEpTHKaJb, Ha K1 7 BUIBHUX KIITUH. | 110 mepeBary npuHaiiMHI B OJHY KJIITHHY
(oIuH X1J1) BIH 3MOe 30€perTH J0 KiHIII IPH.

BignoBiab: nepemarae nepiinii rpaBelb.



5. Cepen 7 KIITHUHOK NEPUIOr0 psiAKa € MpUHAWMHI 4 KIITUHKH OJHOTO

KoJpopy. Bubepemo 111 kmituHKK (OyAemMo NIt BUSHAYEHHOCTI BBa)KATH, IO BOHU
0171010 KOIBOpY), 1 Oy1IeMO pO3IIISIIaTH TIIHKU BINTOBIIHI 4 CTOBMYMKHU TaOJIHIII.

SAKIo B SKOMYCh 13 JIBOX IHIIMX psAAKaxX TaOauIll € 1aB1 Ol KITHHU (Y LHX

YOTUPHOX CTOBIMYMKAX), TO BIAMOBIIHUI NPIMOKYTHHUK € IIIYKaHUM.

VY mpoTWIeKHOMY BHUMAJAKY I JBa PSIIKA MICTITh HE OuIbIne OfHi€i 017101

KJIITUHKH, & OTKE HE MEHIIIE HIXK 110 TPU YOPHI.

Toni iCHYIOTh JiBa CTOBIYMKA, Y SIKUX Y APYTOMY M TPEThOMY PSIKAX CTOSITh

YOpH1 KJIITUHH, SIK1 1 yTBOPIOIOTH ITYKAHUN MPSIMOKYTHHK.

6. [2023x[x]] = 2023, ne [X] —HaKOLIBIIE ITiJIe YUCITO, IO MEHIIIE a00 PiBHE X.

3a o3navyeHHM Mol yactram 2023 < 2023x[X] < 2024,

1<x[x] <224
2023

1<x[x] < 1—

2023
PosriissHeMo 151 pi3HHX 3HAYCHB [X].
1) 0<x<1,[X]=01HepiBHICTb MPUINME BUIJISI:

2024 2024
1<x.-0<——, 1< 0<——, 10010 X €;
2023 2023
2024 . 2024
2) 1<x<2,[X]=L1<x-1<—i1l<x <—;
2023 2023
3) n<x<n+l,neN,n>2 [X] =n, HepIBHICTh 3aMUIIETLCA y BUIIISII
2024 1 2024 2024 .
<——, —<XX< ,a < N 151 BCIX pO3MISAYBaHKX N, TOMY X €,
2023" n 2023n ' © 2023n
2024 2024
4) -1<x<0,[X]=-,,1<x-(-))<—, ——— < x <-1,x=-1;

2023’ 2023
5 -n<x<-(n+l),neN,n>2,[x]=-n,
2024 2024 1 ) .
1<x-(-n)< , — <X < —=—, 4K i panime x €J;
2023 2023n n
2024

2023n

Bignosinb: X «{-1} U [1; 2).

> -N A7 BCIX pO3TIIsAYBaHUX N, ToMy X €.



Binnosini
II etany BeceykpaiHChKOI YYHIBCHKOI OJIIMITIAIN 3 MATEMATUKH
2023-2024 n.p.
10 knac
x—2023 x—-2024
X—2024 Xx-2023°

(x—2023)° = (x —2024)* < |x — 2023 =|x — 2024| < x = —, =20235

BinnoBinb: x =20235.
2. Hexaii crouaTky OyJio x y4acHHUKIB, TOJI 4yepe3 piK iX crayo (x+n), a
yepes 1Ba poku — (x+n+300).

. . . : n .
3a mepmMil pik KUIBKICTh YYaCHHKIB 30LIbIINIACH HA ;-100%, a 3a Jpyruu

pIK — Ha 300 -100% .
X+n
. n .
Maewmo piBustHHs —-100 =300 i 300 -100=n.
X X+n

3 nepiioro piBHAHHS N=3X, TOI1 % -100 =3x, 3Bigku x=50.
+

VYyachaukie  crane  50+150+300=500
YOJIOBIK.

Binnosian: 500.

3. Ockinbku PO|| AB (puc. 1), To
/BAO=ZA0P, Tomy OP = AP.

Ockineku  AP=PC, 10 AAOC -
NpsAMOKYTHUI 3 npsimuM kytom ZAOC.

Tomy CN L AO =
y AANC Biapizok AO — Bucorta Ta OicekTpuca,
TOMY BiH piIBHOOGIPEHHIA.

Tob6to, AN =AC, NM =MC.

3 piaocti ZMNK = Z/MCK = ZMBK

BuriuBae, mo BNKM — Bniicanmii.

4. OcKiNIbKM B KOXKHOI KOMaHIM PIBHO 7 CYNEpPHHKIB, TO micig 6-To Typy,
M03asiK >KOJIHA ITapa KOMaHJ He 3ycTpiyanacs JBivi, KO’KHa KOMaH/1a He Tpajia piBHO 3
OJIHIEIO 1HIIIOIO.

[Tpudomy scHO, IO AKIIO KOMaHAa A He Tpayia 3 kKoMaHaow b, To komanaa b
HE rpaja 3 KOMaHa0w A.

Tomy BCiX y4yacHUKIB MOXHa PO30WTH Ha 4 mapu KOMaHJ, SKi HE Tpajid MIX
co0010, 1 caMe MIX ITUMU TTapaM¥ MPOBECTH MaT4l OCTAaHHBOTO TYPY.

BignoBiab: Tax.

5. IModapbyemo B cuHIM KOMIp AYTH, IEHTPAIBHO CUMETPHUYHI BiJHOCHO
IIEHTpa KoJia >KOBTHM JyraM (MOKJIMBO, JIesdKl TOYKH Koja OyayTh modapOoBaHi B
YKOBTHUH 1 CHHIN KOJIBOPU OJTHOYACHO).

[Tpu oMy cyma n0BxkuH odapOdoBaHUX AYT MEHIIA 32 JOBXKHUHY KOJa.



Tomy, Ha Kol 3HalIeThC He3adapOoBaHa TOYKA.

LlenTpansHO cuUMeTpu4Ha ili BIJHOCHO LIEHTpa KOJa TOYKAa TakKoX Oyne
HezadapOoBaHa.

HiameTp, 110 MPOXOAUTH Yepe3 111l TOUKH, IIyKaHHUH.

6. MHOrOKYTHUK Ha3MBA€THCS OIYKIHUM, SIKIIO YC1 MOro aiaroHail JiexaTb
yCepeIiHI IbOr0 MHOTOKYTHHKA.

[Tpumnyctumo, 110 Takuii 2023-KyTHHUK ICHYE.

[103HAYMMO HOTO CTOPOHY SIK @, TOAi A° — L[iJIe 9HCII0, 4 BEPIIHHH 5K
(x1, y1), (X2, ¥2),.. -, (X2023, ¥2023)-

Posrnsaemo takuii 2023-KyTHUK 13 HaWMEHIIIMM 3HAYCHHSIM a’.

MaeMo (Xi—Xis1)*+(Yi—Yis1)*=a* [T KOXKHOTO i, I X2024=X1, V2024=Y1.

Skuio a’® kpatHe 4, TO, OCKLIBKH SKIIO CyMa ABOX KBAAPATIB LIIAX UHCEI
KpaTHa 4, To oOMIBa YKClIa HapHi, MaeMo MmO X=Xi+1(Mod 2), y=yi.1(mod 2) mis
KOYHOTO .

Anle TOJI MOXHa PO3TJSHYTH BJIBi4l MEHIIMH MHOTOKYTHHMK 13 BEpIIMHAMHU
(xi—x1/2,yi—y1/2), y AKOTO TakoX yci BEpUIMHH OyayTh y HIJMX TOYKAaX, a JOBXKHHA
KOKHOI CTOPOHHU OyJie a/2, ofep anu CynepevHicTh.

S0 aZEZ(mod 4), TO Xi Ta Xi+1 PI3HOI MAPHOCTI AJISI KOKHOTO I, 1[0 IPU3BEIEC
JI0 CYIIEPEYHOCT1, OCKIJIbKM MU OTPHUMAEMO, IO X1 Ta X1 PI3HOT MAPHOCTI.

Sxmo a’=1(mod 2), To Xi+yi Ta Xis1+Visq PI3HOI IAPHOCTI IS KOXKHOTO i, IO
MPU3BEJIE IO CYNEPEUHOCTI.



Binnosini
II etany BeceykpaiHCbKOI YYHIBCHKOI OJIIMITIAAN 3 MATEMATHKH
2023-2024 n.p.
11 kaac

2023 2023 5°°%

92023 - 2023 ) 52023’

udpy uncna 2023 52028,

JIOCITiTMMO TIepioANYHICTh OCTAHHIX YOTHPHOX IMdp uncia 2023-5",
2023-5'=10115, 2023-5°=50575, 2023-5°=252875, 2023-5%=1264375,
2023-5°=6321875, 2023-5°=31609375, 2023-5'= ....6875, 2023-5°=....4375.

Sk 6aunmo, 1aai Bce MOBTOPIOETHCS MEPIOUIHO.
Taxum unrOM 2023-5°%=_ . 4375, 2023-5%=...6875, Tomy mykaHa undpa — 6.
Binnosiane: 6.
2. TIposenemo Bimpizku MQ 1 MN,

1. Ockinbku TO HaM Tpeba MPOCTO 3HANTH YETBEPTY 3 KIHLIA

npoaoBxkuMo npominb NM 1 BubGepemo
Ha HbOMY JIOBUIbHY TOUKy P (puc. 1).
3a mo0y/10BOI0 YOTUPUKYTHUKHU

CNMK 1 ANMQ Bmucasi, Tomy

ZACB = /PMK ta ZBAC=/PMQ.

Ade Tomi
/ABC =180°- /BAC—- /BCA=
=180° - ZPMQ — ZPMK =180° - ZKMQ.

Tomy wotnpukytHuk BKMQ — Brincanuii.

Kpim Toro, 3a yMOBOIO 1€ Tparneris ,.
(abo mapaienorpam), a TOMy Iie Puc. 1
piBHOOIYHA Tpamnenis (200 NPIMOKYTHHK). R

3BiJicH BOHA Mae piBHi jaiaroHan, Tomy BM =KQ.

3. TlpoBegemo 5 TypiB y Takuii crocio, K 11e ToKa3aHO B TAOJIHIII.

1 2 3 4 5 6 7 8
1 [ XX | 4 3 2 1 5
2| 4 | XX | 5 3 2 1
3 5O XX [ 1 4 3 2
4 1 [ XX | 2 S 4 3
5] 3 2 [ XX |1 5 4
6| 2 3 4 5 1 | XX
71 2 3 4 5 XX
8| 5 1 2 3 4 XX

Ha mepetuni i-ro psaka Ta | -ro CTOBIYMKA BKa3aHO, Y SIKOMY Typi Tpaiu
M cO00r0 KOMaHaM | Ta | .

S0 npoTArom S TypiB KOMaH/IM HE BCTHUIJIM 31IpaTh MK 00010, BIMIOBIHA
KOMIpKa TaOIHI[l TTOPOXKHS.

SIK BUAHO, IPOTSTOM OCTaHHIX JIBOX TYpIB KOXHI ABI 3 TpbOX KOMaH[ 6, 7 Ta 8
MaroTh 3irpatu Mixk coboro. Ile, 3BnuaifHo, HEMOKITHBO.

Binnosiab: Hi.



4. TloapOyemo B cuHIN KOMIp Iyrd, HMEHTPAIHHO CHUMETPUYHI BiTHOCHO
IEHTpa KOJIa KOBTUM JyraM (MOXJIMBO, JesKI TOYKH Koia OyayTh modapOoBaHi B
JKOBTUM 1 CUHIN KOJIBOpU OjiHOYACHO). [Ipu 11boMy cymMa joBxuH nodapOoBaHuX AyT
MEHIIa 32 JOBXHHY Koja. ToMy, Ha KoJil 3HaiieTbest He 3adapOoBaHa TOUKA.

[lenTpanbHO CHUMETpUYHA iii BIIHOCHO IIEHTpa KoOjJa TOYKa Takox Oyje
HezadapOoBaHa. [iameTp, 1110 IPOXOJAUTH Yepe3 Il TOUKH, IITyKaHUM.

5. MHOroKyTHHUK Ha3MBA€THCS OIMYKJIMM, SKIIO yCl HOTO JiaroHaii JIeKaTh
yCepeIiHI IbOTr0 MHOTOKYTHHKA.

[Tpunyctumo, 1o takuii 2023-kyTHUK icHye. [lo3HaunMO HOTO CTOPOHY K @,
Tomi @ — wine umcio, a BepIIMHU K (X1, ¥1),(X2, V2),-...,(X2023, Y2023). Po3risiHEMO
Takuii 2023-KyTHUK 3 HaWMEHIIMM 3HAYEHHSIM a’. Maemo (Xi_Xi+1)2+(yi_yi+1)2=a2
JUTA KOKHOTO [, 1€ X2024=X1,Y2024=Y1-

SIkmo a® kpaTHe 4, TO, OCKINBKM SKIIO CyMa JBOX KBAAPATIB LIIHX UHCEI
KpaTHa 4, To oOMIBa 4YuciIa MapHi, MaeMo mo X=Xxi+1(Mod 2), y=yi.1(mod 2) mis
KOYHOTO .

Ane Toal MOXHa PO3TJIAHYTH BJBIYlI MEHIIWNA MHOTOKYTHHUK 13 BEpIIMHAMU
(xi—x1/2,yi—y1/2), y AKOTO TakoX yci BEpUIMHH OyayTh y LIJMX TOYKAaX, a JOBXKHHA
KOKHOI CTOPOHHU OyJie a/2, ofep anu CynepevHicTh.

Ao a’=2(mod 4), To X; Ta Xis; Pi3HOT MAPHOCTI TS KOKHOTO i, 110 IPU3BE/Ie
JI0 CYIIEPEYHOCTI, OCKIJIbKA MU OTPUMAEMO, IO X1 Ta X1 PI3HOT MAPHOCTI.

Sxmo a’=1(mod 2), To Xi+yi Ta Xis1+Yis1 PI3HOI IAPHOCTI IS KOXKHOTO i, IO
MPU3BEJIE IO CYNEPEUHOCTI.

Binnosiab: Hi.

6. [\/2023+J2023+J2023+...+ 20230 A€ [X] — maiibinbme unine uncro, mo

2023 ;mpertis

MeHIIe abo piBHE X.

3po3ymino, mo 44 <+/2023< 45, romy [+ 2023] = 44.
Mipkyrouu aHaJIOT14YHO, OTPUMAEMO:

2067 < 2023+ /2023 < 2068,
45% < 2067 <2023+ /2023 < 2068 < 462,

45<+/2023 + 12023 < 46 Ta [v 2023 +/2023] = 45.

AHaJIOTIYHO

2067 <2023 ++/2023 + /2023 < 2068,

45 SJ2{123+J2G23+~J2{123 <46 T2

[J2{123 ++/2023 ++/2023] = 45.

AmnanoriuHa cutyauiss Oyzae, Koiu JojaHKIB Bxke cTane 4. ToOrto, y
NoJajibllIOMy, Ha 3HAYEHHs IJIOI YaCTUHM BUpa3y KIUIbKICTh [IOJaHKIB He Oyne
BIUIMBATU. Tomy

[\/2{]23 + J2023+ \J(2023+...+m'2023] =45.

2023 ;:opew."s

Bignosinn: 45.



